Sertoli cell is a potential target for perfluorooctane sulfonate-induced reproductive dysfunction in male mice.
Perfluorooctane sulfonate (PFOS) is associated with male reproductive disorders, but its targets and mechanisms are poorly understood. We used in vitro and in vivo models to explore the roles of Sertoli cells and the blood-testis barrier (BTB) in PFOS-induced male reproductive dysfunction. First, we used primary Sertoli cell to estimate PFOS-induced cytotoxicity, junction proteins expression, and the changes of barrier function. ICR mice were then administered PFOS (0.25-50mg/kg/day) for 4 weeks. Sperm count, ultrastructure and permeability of the Sertoli cell-based BTB, and testicular PFOS were estimated. Furthermore, the expression and localization of proteins related to junctions between Sertoli cells and mitogen-activated protein kinase (MAPK) signaling pathway were evaluated. Apparent decreases in sperm count were found. PFOS significantly increased vacuolization in Sertoli cells in seminiferous tubules and BTB ultrastructural disassembly, which subsequently increased BTB permeability and testicular PFOS levels, which was confirmed by in vitro results that PFOS decreased transepithelial electrical resistance between Sertoli cells. Additionally, PFOS decreased the expression of junction proteins in Sertoli cells, which was further confirmed by in vivo results that PFOS decreased or dislocated junction proteins (i.e., ZO-1, occludin, claudin-11, and connexin-43) and increased proteins related to the MAPK signaling pathway (i.e., Erk and p38), whereas basal ectoplasmic specialization proteins did not change. The results were confirmed by SB203580, a p38 MAPK selective inhibitor. Sertoli cells appear to be a new cellular target for PFOS. Together with disruption of BTB integrity and function, these cells play an important role in PFOS-induced male reproductive toxicity.